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(54) VOICE RECOGNITION DEVICE AND SPEAKER ADAPTIVE METHOD 

(57)Abstract: 

PURPOSE: To obtain a good recognition result by 
properly compensating for not only individual 
differences of vocal tract characteristics but also 
individual differences of vocal cord sound source 
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characteristics and properly adapting uttered voice of 
a unknown speaker to uttered voice of a standard 
speaker. 

CONSTITUTION: Voice recognition process is 
performed as follows. A frequency characteristic 
compensating section 10, a frequency axis 
transformation section 30 and a feature amount 
extracting section 20 perform process against input 
voice signals of a unknown speaker with known 
uttered voice contents for every respective 
coefficient of plural different frequency characteristic 
compensating coefficients and plural different 
frequency axis transformation coefficients, an input 
voice feature amount is obtained for every 
coefficient, collating input voice feature amount for 
every coefficient and standard voice feature amount which has same content of known 
uttered voice content, select one frequency characteristic compensation coefficient whi 
gives a minimum distance and one frequency axis transformation coefficient among 
respective coefficients and perform voice recognition processes. 
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[if *Jg 1 ] ^*65£tf> &;K,fc*«©*fc5JSaS»*W4 

i sin* j*nE«#a»!ifiy* $ nt v ^ a 
waajs-a-^afi, is^iS/fc^m-x^i^-ctA, 

fe*JSft«tt**««©**©«*l§lc:» PiSm#t4M 

^fc-tir-C, #*©«i£&tcA;fc^*mS£#ie>;*li\ .20 

<D^ScDA*^i|#mSSrK*n^S^^rt^i: IBI 
— rt*©«Jp#?*4***i:Hteb-t\ afrf3#^o#ifco5 

Usfc. fltriaSg-S-^fi, t^B!87x- Xdijai^-ai, 
flfJfHfg^SJES 7 -e— X-C-A7J Srff o ±.m%<D3i5at£ Z> 

mt L-ctt. e^/s^— x^v^ig^asgs^-ra 
*«»**&fl&8H-5 us 1 ©«qwe« ^ t , 

IStt, gfM7x- XK^TIIflfEfl 1 ©^g^FIE 
tt fcfiM* $ tbT v 5 ift^tfi £ ffl ^ TfS#ig 
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5 SB 2 OB^#gt t-##J $ ;h/r«J*£*i.TV'»5 n t 
hmISK^-®/S7 3i— Xfc flfria^F^:^^ jc— Xt £r#jt& 
IS^iiJS^in— Xt^fFS^^ai— Xt lrMi5i5 

-r#e>tt7tA7j^#^tfl:Srtfjfe«m^fB«c#S(c«: 

-^V^TATJ^^m^sgE^i^-S^^rt^O^ft-^-Cfc 
S^^WJSfL, K*J^5^rt^©A*^m^-T? 
fo5 2: mm Lfc £ # {^|g#Jg/^7 ;n— X^mmrTZ <fc 5 

fc-Ti:#(cco^., fg#)giS7^— XSr®^i-5 J; 
-X^iMlR^nT^^tL/c^Jc, 

fc*5 i t>*/* /c anttstH%iftfii»©e#ar^ ^ ic — x 

H»*«H41tjE«», %ft©A«SJQ&«c«i%tftffi%© 

'PfrbmH-tZMK^ H*J3fcirtS©**i«:58S#©A 

^^©v^-m^^— ^©^©ISffcW^tJiol^T, 
fcH— rt$©*Ha*^f4#»*i:©E(tS:*«>, ^©5^> 
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[*9!©iM)lfcKW] 
[0 0 0 1] 

[sm±©#flffl#i?] #*91tt» *«M£as*©**£rw 

[0 0 0 2] 

©3SvM-i2>OA^fet). r©{@A^ 5 ^F#^S^© 
«F»«©ttlB Sr £ 5 * # *SH i: * o T v S . 
ti»c4!t1SFL4HIAtti LTtt, ^WWaiflfrttmS-f- 

*) fcBfl-f-S***-^ h^©«ft»«*l*l©#ilBl:© 

2ojjs*rf p>ns 0 me 3 ©<iiAtt'S:iEM'fb-r5*-ffit 

©fc»©K*]ESMfc:©;|ftW"' C&W^, ^F«F3E£?S 
WS 7 9-24, 1 979f7fl) J % SCgt r^JI| N # 
: "^F-X-^ ^©B^Mttl - JliS^tt - ^ 
#©|^#^M#ffif;iS-3< *1*jeiS#©JlifS#*©» 

m" m^mm^^^y:^ vo.i. j 64-d, n 

o. 2, 19 8 1^2fl) J &if(C^£;fa"f V><5 <fc 5 

a^k £ 5 #j*«#©'< * - ^mz.*M&-rz> m 

[0 0 0 3] 

fc i 5 *«*©B#af*twb*=*-ctt, mA^iEmt-r 
st, -^©^liS^T-tiE^snr l*v\ 

[0 0 0 4] £©IWH&A!8tei-3rt:i&, #^5F2-2 5 

9 6 9 8-g-{crja^$^Tv^5± 5^is^ii/^'ft:^m^^ 

[0 0 0 5] fc£2>T\ .£*#|H]K:tt, ^itWttfcH-r 
F*^* whco^t*, *tttt«r**5r.t;fe<fiA 

fi-hT-©^IE^t;LTV^I--r^-f ! , &pxs<? 
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[0 0 0 6] &&mti* ^att^r^ 5 -t^< , 

sesm^Aswi^-tm */cffi*d-o^t#©sv^^ 

T\ ^riS«H4©fflAa©*ft b-r^^^#14©OAS 
Srfc&mclffcEU *to©iS#©«^Sr*!pS#©*^ 

[0 0 0 7] 

10 [«UHS^I¥fti-S*:«>©#ai3j;tWffll -kEBfi&Srai 

tt. gE*q^e-5^rt^©**n^^f^©A^j^m-g-}c 
a*©*45ffl«E*«H4ttjE«»*JJ:Oq8»:© 

i: io©«jft«ctt3EKifiMftSraK^U ^Ffgf&:7 
ffijEflMfti io©««SM*gg«ifil*t{si«<5*«»|ft«r 

^£<. J»»*Ji«H4i:T>fa«F^©fiASS:«jEL, 

IS#©%^Sr«*SJ#©?g^»-^iRF^3S<S$-e-5 r t ^ 
rnci^ 1 Afe5VHi/j^A»©^*l£^©S 

[0 0 0 8] 

[HIM] WT> *3g^©*JS0iJSr0aD(;:a^v>-CSiW 
Hltt*«Wfcff**WB«»«©-SQIiCT©« 

40 A*^^fc^^f^-©/l»#ttSrffiIEi--5««#:#tt 
^lESB lOi, A^W^m-^©^^ h 9^«jRSrA* 
LXttfcUi--5#m*tt£tigl5 2 oi, A^J^ 

i, A^^ttfc^ff-^WEWSr^ai-t-S^Er^ai 
854 0 fc. «^^«-§-©#m*^2PW^#m42; L 
-C^fefSlt^ixTV^^Jp^fafSfBS 6 A27*J» 
ft ^-(cM L««*«H4MjES8 1 0 , #®l:ttmgCi 2 0 , 
jaft&tt£&*B 301^9 If^tLfcA^^^SIcai:^ 
3*#7»BE«SS5 0t!iE«*ix-CV^S«!(S*^f4*a*t© 
50 fig-& (vyfy^) S:'fT^5-^y^^^SB6 oiSrtL 
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[0009] ir%T\ ^(D^mm^mx^ r^fc 
[ooio] ^/c, rtti:P^»$^:x. «sjs$^ia«» 10 

[0 0 11] fg^fi^^^— Xtc*5^TS. 

9 , «*««K4*iE8B i o , jn&ffctt^mgp 3 o -eri. 

&3£#tt«IEg[5 1 0 , #m*«&tBgP 2 0 , jg&ifrttf^m 
ffl 3 o tc J: 5 » A^^WSMcSrSSIiW^EfBBB 

[0 0 12] ^7h, =g^B86:7 XlCjSV^Ttt. 30 

#tt«IESl5l0, J9a&«tt£iftgB3 OTU -blEIS^a 

^>-^«fB 6 0B, wO<t5^ LTJBiK«^t£#tjESB 1 
0 , tfitttil^ 2 0 , JH&fttt£lfe8B 3 0 ± 9 # & 

[0013] m^-, ^<OX 5ft**©f^S«St©& 
31ibfN-o^T. 0 2, 03^7n^-t-h?rf V^T 

jrWftKKw-rso **5, 02, in 3 te^n^nm^m 

£7j^X, ^^^^--X(c^^^^ai!j^S:^-r 



[0 0 14] ^co«ffiT\ I^ffilt (*£qt^f£^) 

fg^Jfllfc^U Sll:«x.tfA/D8»S 

V\&*. 09;Ui«*JiaS»l 6KH Z ) ^tTAA^^r 

[0 0 15] -fftfrib, 9c~f, A/D«*Sa»&<^J& 
^ERBSrJfcttifS (^r^S2) „ ^^ERfH£ffiS54 

[0 0 16] £fc. A/D«|fcgg^&^*^m#xtt, 
IiS»»tt*jEa 1 0 S-A^ U JB«S4«4MjE» 1 0 

-era. A^$^/c^ft-^c7>^-<^ b/MSi£4§r. 

[O 0 1 7 ] 

1 ] H * (z ) = 1-/3 z" 1 (-1^/3^1) 
[0 0 18] fc*5 s ^-<^ h/WS#4<0_bfE(DJ; 5*MIE 

fP^WSilSlS:*, BSfP5 6^5^, 2-7—15) J 

\z.7jk£nx^z>i><okmmx%>z> 0 nu *h*^jx 

X.tJ— 0. 3, -0. 2, —0.1, 0. 0, 0. 

1, 0. 2, 0. 3(D7-z><Dm&iJbm& 7 %;bZ>£ 5 

ffi^snfc7a^(o«-tii^fi-g-Bi75MBTtt. ^^co^fi 

[0 0 19] M*««Ftt«iEgB 1 0^?><O#ffi^ft-§-y 
i75MyT^ilD*?5i, #m*tttU§f5 2 0 T'tt. ±fB7W 

fi^izimr (Mm±^mm^) , 1935^9^2 

BttffiSl5 2 0B, Xy xy7/^ : l - z~\ ^ 
: 16ms. 71/- A/^^ : 1 0 m s x LPCM 
»C* : 14ft, ^X*h9^#W2fc&: 14 5JCT. LP 
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[0020] H«ft«HttE9 l o ^bo*tB*fif y 

H«(z) = (z^-os) / (1-ot 
[0 0 2 2] &*5, H^Cz) b z k<Df£l<D&&$:m^ 

(*»*^»flttfcS:*. BBfts 8^i o^, l-i- 10 
5) j tc^£*i/c^5 i><Dtmmx*hz> 0 fnu 

Rmzm *> & < sfwr a a <Dm& o . 

5tU r*L£:S2p£ LTaj&S, 0. 4 0, 0. 4 
3, 0. 47, 0. SO, 0. 5 3, 0. 5 6, 
0. 5 9<D7-0(Dma x Jbma 7 ^t^ 0 r^fett, 
-etLO. 7 7® N 0. 8 4{g, O. 9 2 fff, 1. 0 0 

i. o9g, i. 0 9g, i. 3 of&ojsafi««# 

[0 0 2 3] Ja«««Hg»SB3 0, *?y*5-l/ff 

SB 6 0 "CO:. 7«H<Offli6«4*tt«jEfil»i3i» 

ft<*§:Sfli£*5 a 4 (-0. 5 0) U r.^/^ 

c 14 , c 24 , c 7 J Sr-^^^-v^ffle 0^-^-x.s o 30 

[0 0 2 4] ^yf^aeOTU *FER8#fettSSB4 

"0. 5" «JhX "2" HTtffcSo ttM£B5&D 40 

A^^<^^^->[IIit(D^it^&n^5 0T\ i&l* 
[0 0 2 5] r^i^^DPv^fy^i^ffi^ 

50 
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[0 0 2 1] 
[ffc2] 

z l ) (-l^a^l) 

[0026] 7mm<ommwc^^miE 
ma c «75s c 74 o 5 ft»«asr 1 o»w-r 

c Lfc«jft«4Wt«iE«* j3 2 £r«iS 

#5 UT^7°S 3) 0 
[0 0 2 7] _klECD<fc 5^bT«ag3ijaife««F 

:oj3 2 (a*) jaSKfRWttttiESB 1 o ^^oV^xttiiEco J: 

5^««SrJa«*Wi^»ISfB3 0(^^x.5o 
[0 0 2 8] i^^iScW^m^ 3 0 -CfS, ^ffiBu 7 ifl^g 

5*n.aSrfT«:5o ^(Dfcft, 4£»*ttttJ6B2 o a>£>EH;*j 
*h£4ftffi 3 o xtt, r tbtc^f tr 7 «a^ja&fttt%« 

^h7^ffa5 2 « (V^^<0^, m 21 , m 22 , --, m 

27) Sr-^y^^SBe 0K#x.5 o 

[0 0 2 9] ^^y^6 0m HftxEbfctiafil 
iC N jajfe»ttgE»lSB3 0a>£><£>^S!*£Sm 2 x, m 22 , 
m 2 rSr«**^fa«SIS5 0ic^^6f^ti^t^TV^^1^ 

[0 0 3 0] rW5lz:tT, iaEBoaa6»4#tt«iE 
TftlSixfc 7 «|OAAf P»«lm2i»Sm 2 7Sr« 
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[0 0 3 1] _hfEcoj; 5 f-bXIS^iSJ^^— Xk:*51^ 

XM3RSI5 9 o £/f^x. rogB&W^lEWfc:?^ — 
[0 0 3 2] f^BK7x-Xtftt, rcoig^ti, 
7 a Sll) fl ^cofg^coA*^^ *5*ERB1&ttSg|5 4 
s i 2) . j^Ka#ttMiESi5 1 0ict*n^§ o Ml&iSc# 

4i5o S®iiaiS2 0t^ Ml^m^ttMiE^io 
0tc^x_£ o 

[0 0 3 3] WB»7x- X^*5*tS±fH 

"0. 5" ^n^WBi^^o ££oX, ^Fmil^ 

J9ftfttt£«SE 3 o ic^Ttt. l o<OHjft3R««»ffi 

[0 0 3 4] 5/^^X35 6 ^J^EHM^mfflU 
o TftfflSixfcf ^KHfc#4t5 

«8B5 0^^^fE^S$^^TV^5^1« : i 1 ^^t*i:fi^ 
ttSA-rs (^ry^S l 3) 0 

[0035] ^±^£5^ 0i<ogim f£^SS/£ 50 



$$m¥>6 - 2 1 4 5 9 6 

10 

[0 0 3 6] ft*5, HU^Hxte. io^7^ 

[0037] ^-ftt>^ N i4«xu mm-mfc?^ 

--X^^:*3V^X<0*«t|-t-5^1(^■^^^■>' : ^SB6 It, 
*^»«^ X(C*5V^X<D*«|ffi-t--S^ 2 (D-^ 
X8B6 2 b&mirbtixia*) . Il^j/fy^ 

2^i/fy^362^ ^ 2 (Dtl^^fE^cgP 5 2 

&nftt>tiX^Z> 0 

[0 0 3 8] ^i^-^^-vxgBe i m 

x.a_bse l/c t mmomfiMT&v p ftSr^ v^s r t ^x 

feW^R** («^w*aft^»3ttev o i . j 

7 2-D-II, II 7 6 91, 1 9 8 9¥l lfl) J 

5 r t ^X# 5 t ^ 5 LTV^5o 
[0 0 3 9] r<7>J;5f-. IS*ig^S{e:igL/c^2/^ 

^aa&a t -a u fc ^ ^ >- ± 9 m& Srfr & 

Q\ #^(0^^— X^*5ft5«LSSra^W^d^jEfl|ic 

[0 0 4 0] ElioS««^:S:0 5^^i-fl|^ 

Sat-B^ El l (D^&bMte*) X5SKSB9 0^ 

ttfe^X*5e>-r. fg#^^^— XSr^a6-f-a^4:*<, 
^Mia^fc^co^A^^f^5 wir^xftsj: 5^ 
«ta*JWd5-v 6 o tc*5^T>& £it« <t o {c/^ 

M®f^^ (^j/^^x) ix ^asp^p^r^a 



i) 



(7) 

11 

[oo-4i] laeaigscoigBoaisSbf^SrKMi-Sfc 
i) . r©*j^«^ri^B:ra«Ui«4 o^Apfco, if 

ttli-5 (^f^S2 2) o A^^ix/c^WS^- 
tt. ««»*W4*CEffll 0, &ttfttt£tl8B2 o, 

«S*f[»(4«iESBl om rtbtcm«E««p5*LT 
1^5 lo(OHift«Wtt«E««, M^jS* (-0. 
0) A**^ffi*OjaS«4«4S:«jEL, J9ft 

a«l^»SB 3 OtU r*Ucmft«t*£jft/C^S loo 
S»ftf*a£*«», «itfa 4 (=0. 5) (c<fc«9. ft 

^^seom ^p^EBasiaiBS4 or- 
3 o d^b^waasrwui^fatsa 5 o jc^»e 

[0042] ftv^, Tyfy/a6oru r<oj:5 

*^^fc**»^W«*^JtJC-t-Sf§Sra«tee*t IT 
LU^LT. lHIO^^HlBMasSrjlftT-t-S (^yXS 
2 5) 0 rjtfcUttU */h**E* a s 9f«oB«it <t 5 t 

ri, »s«*H**rESBi 0, »»*»ttiffl2o, 

Srtf*fc*5 (^f^7'S2 6, S27) Q 
[0 0 4 3] nOct 0 5O3fifi-CH:. llHlcO^^ 40 

[0 0 4 4] fcjs, Bl 5 tf>S«-CB\ B#i&S#yS5rJ£ 
fc>?Mc. p]x.H Sfi6(^ 2fc^Mo^;fc,^h, 
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[0 0 4 5] 
[*3] 

a t =aa+ (1— a) a 

J3^=aj3+ ( 1 - a ) 0 (O^a^l) 
[0 0 4 6] r.ClT\ a t , 0 J^0Ofg^&S:7 ZE: — 

5f-^3o MxfX Jg«£gPi£D (>0) tit, a* 
[0 0 4 7] 

[S4] a = exp (— D) 

[0 0 4 8] Ji3®(D#Saft«^tt, ffl«»«H4«iE8B 1 

o, %fmmmtti$K2 o, 3 o oihi^s 

SBio, JS«««igs#igB 3 o^^v^xffl^&tt^MlE 
^ftStfti, »:2^^cot>co§rffl^5r t t>-C 

[0049] ^fc, fg#igi£;^^— x<D&&cmn<Dimfc 

[0 0 5 0] 

r^2ffi«c^P^^J:tt>tf, IS^igi^^^— Xt=gp^S«t 
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t lo<oajft»tt*»«»S:BSlU Sit, ^B«7 
fc:b*TA;&»M$»*«r#»£*. RAAWWtt 

A*0«lIiB#(0«l|S^*:JtSr«V^T. ^fil&ff* 

[0 0 5 1] lf*^3fE«(O^P^fcJ:tttf, flfte 

#R»s, »«iB«7^— Xjc:*5VN-r«ioai!|l*>&fS« 

^r ^fit» $ jit ^ 5 i^tFtttsr ffl v n xffcmmi& 
^ists £ iix v n zMm^wma&m ^ ^x 

[0 0 5 2] ^fc, if*ti4lE«co«Mtc:J:ixfi. K# 

#ds^KKA*S:*&«>5NP^, &£^fcmHS*as«^ 
[0 0 5 3] ff>tc«5fS«(7)^?etcJ:n«, ffi^ 

fc AAf^rti j*es^r * *lt v ^ 5 

/ct^tcSg^it/S^ji— XSrS^^--5 J: 5 l^4ot^5 
#a/S7zc— XS^aK"^•ii:V^5^raSr^< ntas-?# 50 
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mmmmmv^&fffj:5-tfcx$z> <> 

[0 0 5 4] B**6fE«©3SWtcJ;n«, 

\zl<d^ fS#SJS^^— XSr3BKi-5<t 5t->ioTV^5 

IdSfrSixS r t ^Kihf5 r k &X% 5. 
[0 0 5 5] »*«7fE*<03SWfcJ:ixtf, jq& 

*3 5 ««»»tt«jEff «*5 <ttK/^fc tt jg &fttt3£ft 

t ^ — ^mnm <o m t & m v ^ r m 

[0 0 5 6] if3ftig8fs«o«^{-j:nfi. 

[0 0 5 7] W*qi9i5«<0*nj2:j;^a. 
^^^tt^fiA^OffiiE ir ^iS^<offlA3lOffijE t 

[0 0 5 8] oia*o3SWtcj:nfi, i£ 

[mi] *«w^«5^sasa<o— *is0ij<3D«^i2i 
[03] in i o^^sasss^^^sa^ xic*5^ 

[0 4] HI l te*i-*^B«§gjl(Offi^0![Sr^i-H-t?& 

[ins] lai^i-^sassco^^jsr^-rig^fc 
[me] m5(D^mmmm<o^mm^mm~r^>fchb 
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5 2 »2(Z>«ip*j*ria«» 

6 0 TyT-^fM 

6i , »i<z)-r y^-^^as 

6 2 WtZCD-? y<f-Z/¥tl 
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